The objectives of this research were to evaluate agro-morphological and forage quality performances of selected alfalfa populations and to predict the genetic potential of this populations as a source of the material for breeding programs and/or commercial use. Twenty selected alfalfa populations and two control cultivars were tested over three consecutive years ( 
INTRODUCTION
Alfalfa is one of the most widely cultivated forage legumes, that is cut off for hay and silage and/or growth in pasture for grazing, in the world because of its high nutritional quality for livestock, high biomass production, broad adaptability to a wide range of ecological conditions and a favourable environmental impact (Herrmann et al., 2010; Bouton, 2012; Sabanci et al., 2013) . Alfalfa breeding programs are mainly focused on yield increasing, enhancing forage nutritive value and improving of tolerance to abiotic/biotic stresses. Alfalfa is perennial species with highly genetic complexity at individual and population level due to its autotetraploidy and allogamy that is characterized by a high level of heterozygosity and severe inbreeding depression (Labombarda et al., 2000; Tucak et al., 2010) . Currently, in most commercial alfalfa breeding programs, most used methods for the development of alfalfa cultivars is recurrent phenotypic selection, with or without progeny testing, with tendency to accumulate desirable alleles at high frequency into a population (Li and Brummer, 2012) . Development of new alfalfa cultivars and/or populations is difficult and a very long-lasting process in which mainly is evaluated all the available germplasm of large number individual plants in nursery over multiple cuttings per year and multiple years. In each of several cycles of selection the superior plants have been selected and intercrossed to generate new populations with improved important agronomic traits (insects/diseases resistance, cold/drought tolerance, greater persistence, higher forage yield and nutritional value). After several cycles of selection, alfalfa breeders could increase the frequency of favorable individuals of important agronomic traits but it can be difficult to know if the original genetic diversity present in the breeding pool was maintained and/or increased/decreased.
Constantly maintenance genetic diversity and variability of alfalfa breeding pool during the selection through introductions of distances materials as a new source of genetic diversity is a prerequisite for successful breeding and developing of new cultivars/populations with high potential for yield and forage quality (Tucak et al., 2011; Ţivković et al., 2012) .
The objectives of this research were to evaluate agromorphological and forage quality performances of selected alfalfa populations and to predict the genetic potential of this populations as a source of the material for breeding programs and/or commercial use.
MATERIALS AND METHODS
Twenty selected alfalfa populations (MSP1 to MSP20) and two control cultivars (OS-88, OS-99) were tested over three consecutive years (2008, 2009, 2010) Yields were expressed as the average annual yield in investigated three-year experiments in t ha -1 for GMY and DMY, respectively, and in kg ha -1 for CPY. In second cut of the second growing season, using the ten randomly selected stems of all plots of each population/cultivar, number and length of internodes (NI and LI, mm) stem thickness (ST, mm) and width and length of central leaflet (WCL and LCL, mm) were determined. In the same cut, forage samples of 1kg were randomly taken from the middle rows from each plot of all populations/cultivars for leaf to stem ratio (LSR) and forage quality traits determination. The content of crude protein (CP) and neutral and acid detergente fiber (NDF, ADF) in dry matter were determined according to standard methods (AOAC, 1995) . Relative feed value (RFV) was calculated according to equations adapted from common formulas for forages (Schroeder, 1994) . All collected data were processed by analyses of variance applying the least significant differences test using the general linear model procedure of SAS software 9.1.3 (SAS Institute, 2002 -2003 .
RESULTS AND DISCUSSION
Significant differences were determined between alfalfa populations/cultivars in all investigated traits, except for content of crude protein in dry matter (Tables 1  and 2 , Figure 1AB ). . Also this population was superior above mean values of all populations/cultivars (for GMY up to 17.33 %, for DMY up to 16.81 % and for CPY up to 18.34 %). High yields were determined for populations MSP 8,1,9,20,11,10 (Table 1 ).
Significant reduction in yield had population MSP 14 and 13. Dry matter yields obtained in this study were similar to results obtained by Avci et al. (2010) who examined the performances of phenotypically superior alfalfa lines. Our results were lower than the yields obtained from Annicchiarico et al. (2011) who studied the landraces and cultivars of different geographical origin across ten different agricultural environments.
Besides the different genetic yield potential of alfalfa materials included in these investigations, the yield differences were most likely associated with different environmental conditions where tests were conducted. The average plant height ranged from 66.77 cm (MSP 14) to 79.39 cm (MSP 1), which was similar to the results of Rimi et al. (2010) who obtained a range of plant heights from 65.9 cm to 75.0 cm. The fastest growth was recorded after cuts in population MSP 16 (26.56 cm), which was not significantly faster than the values determined regeneration in populations MSP 9 and 1 (Table 1) . Population MSP 18 had the highest number of internodes per stem (12.10), which was not significantly higher than the values obtained in populations MSP 9,11,16,2,7,10,5 ( Table 2) . Length of internodes per stem ranged from 32.30 mm (MSP 4) to 44.00 mm (MSP 17). According to Annicchiarico et al. (2010) forage quality can be improved by selection for modified stem morphology (increased internode number, decreased internode length). This statement is confirmed by the results achieved by population MSP 11, which had a larger number of shorter internodes, the best leaf to stem ratio (1.011, Table 2 ), satisfying protein content, low content of NDF and ADF and therefore the highest relative feed value (160.26, Figure 1 AB). According to quality standards (Hay Marketing Task Force of the American forage and Grassland Council, RFV > 151) it was classified in the category of high-quality forage. The average thickness of the stems of all populations/cultivars was 2.08 mm, and ranged from 1.79 mm (cultivar OS-99) to 2.30 mm (population MSP 14).Greatest width and length of central leaflet was found in the population MSP 3 (13.20 and 32.50 mm), while the populations MSP 20 and 1 had smallest values of these properties ( Table 2 ). The best leaf to stem ratio had population MSP 11, which was not statistically significantly better than the values of this ratio observed in populations MSP 1 and 20. Population MSP 4 had the highest protein content (22.53 %), which was not significantly higher compared to all other observed populations/cultivars where the protein content varied from 19.27 % (MSP 16) to 22.02 % (MSP 12). Populations MSP 5 and 15 had the highest content of neutral and acidic fiber and low protein content, which resulted in lower values of RFVs of these populations (Figure 1 AB) . Population MSP 11 had justifiably highest RFV value. High values of RFV were also found in populations MSP 2 and 12. The highest yields and favorable values for the most of the investigated morphological and forage quality traits were obtained at populations MSP 16, 8, 1, 9, 20, 11, 10 . These populations represent a valuable source of genetic material for further selection and improvement of our breeding program and/or application for plant cultivar registration.
CONCLUSIONS
The highest three-years average yields (from 86.32 to 101.12 t ha -1 for green mass, from 17.45 to 20.46 t ha -1 for dry matter, from 3657 to 4289 kg ha -1 for crude protein) and favourable values for the most of the investigated morphological and forage quality traits were obtained in populations MSP 16, 8, 1, 9, 20, 11, 10 . Seven superior alfalfa populations were identified which could represent a valuable source of genetic material for further selection and improvement of our breeding program and/or application for plant cultivar registration.
